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Project summary :

This project investigates the links between the ability to use mechanical tools and syntactic
processing in language. Previous work from our team has demonstrated that the striatum,
within the basal ganglia, supports supra-domain syntactic processes involved both in: the
execution of complex goal-directed actions with tools, and the processing of sentences with
complex syntactic structures (Thibault et al., Science, 2021). Importantly, due to shared neural
resources, training in one domain induces performance benefits in the other (Thibault et al.,
Science, 2021; Py et al., Current Research in Behavioral Sciences, 2025). However, the
specific characteristics of tool-based actions that drive these cross-domain benefits remain
unknown. This project aims to identify which features of tool-use actions (e.g., complexity,
sequencing demands, hierarchical organization) are critical for inducing transfer effects to
syntactic processing.

The student will:

+ Take part in designing and implementing a behavioral motor learning study

* Manipulate action complexity, with and without tool use

* Measure transfer effects on syntactic processing in language

» Use state-of-the-art kinematic recording techniques, based on Al-driven algorithms for
labeling and modeling manual movements

* Analyze behavioral and movement data to characterize action structure and learning
dynamics

Depending on results and timing, the project may extend to the development of an fMRI

experiment investigating the involvement of striato-cortical networks in the observed

behavioral effects.
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